Introduction
In 1990, the Brazilian Ministry of Health created and implemented the Live Births Information System (SINASC), based on the Live Birth Notification (DNV in Portuguese). The main goal of this system is to provide information about the live-birth characteristics that are essential for the establishment of specific health indicators 1 . The SINASC has unique characteristics, not present in many countries around the world, like national coverage and an online repository for sending and collecting data The DNV is a nationwide standard document of compulsory use in Brazil. This document is printed in a unique numerical sequence and in groups of three equal forms. The issuance and distribution of these forms to the State Health Secretaries is a responsibility only of the Ministry of Health 1 . Only the health professionals and midwives (when recognized and linked to health units) that are responsible for the delivery or the care of the newborn can fill out the DNV. For data entry into the DNV, priority should be given to the information provided by the mother and the health professionals who attended the birth, as well as information contained in all the relevant documents, such as medical charts and other important notes 1 . In addition to the number of births, the SI-NASC holds information on the epidemiological characteristics of the mother, the pregnancy, the delivery and the newborn 4 .This makes it a very important source of information on health, demographic and epidemiologic indicators often used to guide decision-making within the municipalities [5] [6] [7] . Furthermore, it is an important source for estimation of live births with low birth weight, mothers with four or more antenatal care visits, caesarian deliveries, place of delivery, congenital diseases and other characteristics 4 . For this it is necessary for the SINASC to have a good quality of data coverage, filling, typing, coding and correction. The quality of these vital statistics can be evaluated at various stages of the process, from data collection, through the percentage of blank or "ignored" information, to the accuracy and consistency of these data 8 . Implementation of the SINASC has been done in a decentralized manner. Periodic evaluations are necessary, at both the municipal and state levels, to assess the ability of obtaining information on births -in quantitative and qualitative terms -as well as on other demographic and epidemiological data from the DNV 9 . This analysis is necessary and important in order to understand the system's limitations and shortcomings, in addition to ensure that the indicators estimated will reflect the actual profile of the population 10 . The evaluation of the degree of coverage of a database can be performed through comparison with another database considered reliable 11 . This coverage is related to the ability of obtaining all the events that happened in a particular region in a defined period of time
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. According to Paiva et al. 13 , only one study in northern Brazil used the SINASC as a data source. This fact highlights the need for more studies covering this region to assess the quality of the SINASC.
Due to the geographic and demographic characteristics of the Vale Juruá region, in the State of Acre, its municipalities use the four flows of the DNV defined in the Ordinance nº 116 of February 11, 2009 14 ( Figure 1) , are very useful for comparison. We measured the quantitative relationship between the live births reported in the SINASC and the ones registered in the Civil Registry, reflecting the coverage of the information system (see calculation method below). Results above 100 indicate that data from the Civil Registry were lower than the data from the SINASC records; a value below 100 indicates the reverse. A scale was defined to classify the degree of coverage of the SINASC: excellent (equal to or greater than 100), good (85 to less than 100), fair (70 to less than 85) and poor (less than 70). Coverage = (Number of SINASC certificates by year and mother´s place of residence)/(Number of civil registry by year and mother´s place of residence) × 100 We have assigned a value of "not declared" to all the values in the database that were marked as "ignored" plus "unfilled" (blank). To assess the quality of the SINASC data concerning incompleteness, we used the grading scale created by Romero and Cunha 17 : excellent (less than 5%), good (5 to 10%), regular/fair (10 to 20%), poor (20 to 50%) and very poor (50% or more).
Data quality from the SINASC, regarding its incompleteness in the Alto do Juruá region, was first analyzed for the group of five municipalities together, through absolute and relative frequency of "not declared" for each year and variable. Then, the variables that showed percentages of "not declared" classified as fair, poor or very poor, in both years, were selected for review at the municipal level in a stratified manner toevaluate the profile of each city.
Data were analyzed using STATA® version 9.2, using the chi-square test to identify whether changes in the proportions were significant.
Results

Coverage
Analysis of the coverage of the SINASC, relative to the Civil Registry, showed that there was a decrease in four of the five municipalities, demonstrating under reporting in this information system ( In order to understand if the reduction in coverage from the SINASC was a local phenomenon, we analyzed data from Acre State, the North region of Brazil. We observed that, from 2005 to 2010, there was a general reduction of the coverage of the SINASC relative to the Civil Registry, which was more pronounced in Acre state, decreasing from 116.6% in 2005 to 93.8% in 2010 (Table 1 ). Sources: SINASC (raw data) and IBGE (www.ibge.gov.br). Classification scale: Excellent ≥ 100%; good 85% to 100%; fair 70% to 85%; bad < 70%.
Incompleteness
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that increase being higher for the variable length of pregnancy, which increased from 0.21% to 8.97% (p < 0,0001). All these variables remained between the quality levels of excellent and good. Variables related to the newborn showed a greater variation, ranging from excellent to poor. The variables race/colour, Apgar score at 1 minute, Apgar score at 5 minutes and weight showed the highest levels of "not declared" in 2005 and 2010, although the variables Apgar score at 1 minute and Apgar score at 5 minutes showed a very small reduction from the year 2005 to the year 2010.
No variable was classified as having very bad quality (Table 2) . For the stratified analysis, five variables that had a rating of either fair, poor or very poor were selected: occupation, race/colour, Apgar score at 1 minute, Apgar score at 5 minutes and weight. For the variable occupation, there was an increase in "not declared" in the municipalities of Rodrigues Alves and Porto Walter, while for Mâncio Lima and Cruzeiro do Sul there was a reduction. For the variable race/colour, there was an increase in the number of "not declared" in all municipalities except Porto Walter. The variables Apgar score at 1 minute and Apgar score at 5 minutes behaved similarly, with an increase of "not declared" in the municipalities of Marechal Thaumaturgo and Cruzeiro do Sul and a reduction in the municipalities of Rodrigues Alves and Porto Walter. The variable weight showed an increase of "not declared" in Cruzeiro do Sul and a reduction in Porto Walter (Figure 2 ).
Discussion
The results of this study show a decrease in coverage of the SINASC, relative to the Civil Registry, in the Alto do Juruá region from the year 2005 to 2010, as well as an increase in the percentage of incompleteness in the SINASC data in that same period. Like in Brazil, documents similar to the DNV are also in use in the United States and in many European countries, where they are called birth certificates and live births notifications, respectively 2, 18 . They are widely used to monitor demographic and clinical characteristics 18 , and are also used as a data source for epidemiological surveillance programmes 2 . The SINAS Chas characteristics that are of the utmost importance for monitoring maternal and child health status, such as nationwide coverage, availability of disaggregated information, and a digital and standardized system. Source: SINASC (raw data). Classification Scale: Excellent < 5%; good 5% to 10%; fair 10% to 20%; bad 20% to 50%; very bad > 50%. N is the total number of registered births. n is the absolute number of incompleteness. Percentage of incompleteness of variables (%). Qui-quadrado test (χ2). In bold the values are classified as fair, bad or very bad.
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A DNV can contain as many as four flows, depending on the characteristics of the region where the delivery occurred 1 and the professionals should fill three copies (white, yellow and To be presented at the first appointment at the Health Unit
Municipal Health Secretariat
Keeps 1st copy
Civil Registry
FOR ALL FLOWS Health Establishments
Keeps 3rd copy pink), in accordance with Articles 30 to 33 of Ordinance Nº 116-MS/SVS of 11/02/2009 14 . In the Alto do Juruá region, all the municipalities are separated from each other by waterways, a fact that makes it difficult for the population to access the urban centers. Also, there are still numerous indigenous communities and a strong culture of delivering babies at home. All these characteristics justify the use of the four flows of the DNV in this region (Figure 1 ). This task is often delegated to the technical-administrative personnel of the health establishment 18 , or to professionals who are not familiar with the medical terminology or who have restricted access to the medical records 2 . In addition, it is assumed that variables are left blank as a result of lack of attention or lack of commitment by the professional responsible for the DNV when filling the form 11 .Those variables recorded as "ignored" are usually consequences of several deficiencies (e.g. lack of information in the records) 19 . Other difficulties arise due to a lack of understanding on how to fill this form and a lack of methodological clarity in the DNV manual 11 . One should also consider the fact that the mother or her partner may not know, or simply refuse, to provide information. Some studies suggest awareness 5 and professional training 11, [17] [18] [19] [20] [21] as tools to improve the quality of completion of this document, plus an active follow-up and feedback in places where the form is filled in order to correct the data collected 20 . The quality of the information provided and whether it reflects the real conditions of a local context -to avoid wrong conclusions -are the main concerns with regard to an information system and are crucial for those who will use the data available 19 . Thus, the correct and complete filling of the DNV is essential for the quality and reliability of the information collected by the system.
There are several methodologies to analyze and estimate the SINASC coverage. These include comparison with data from the Civil Registry; comparison with the number of live births estimated by the IBGE through demographic projections; the use of active search methods for the DNV in hospitals, notaries, other healthcare facilities and home visits; and even the use of the Information System for Primary Care (SIAB) in municipalities with good coverage of the Family Health Program 10 . The comparison with data from the Civil Registry of the IBGE was selected due to the impossibility of performing an active search and because there is no data from demographic projections by municipality that allowed the method used by the Interagency Network for Health Information (RIPSA). It is known that the Civil Registry is traditionally the most important source for obtaining data on the number of births in the country, but there are doubts with regard to the reliability of the information the total coverage of the events 8 . It is known that one of the purposes of the SINASC was to address the shortcomings of the Civil Registry, where it is hoped that the number of live births in the SINASC was equal or superior to registry 10 . We would expect that the number of live births recorded in the SINASC would always be superior to that recorded in the Civil Registry. This is due to the high proportion of underreporting, since there is a significant proportion of births that are never recorded 9 . Another limiting factor is the existence of a considerable number of births that are recorded in later years (late birth registration), making the registration of births in one year incongruous with the total births in that particular year 8 . The methodological approach adopted in this study follows the pattern of other studies that addressed the incompleteness of the SINA-SC data 5, 7, 10, 17, 19, [22] [23] [24] , by using "blank" and "ignored' variables as an analysis starting-point. If the trend revealed in those other studies was maintained, we would be expected to report a decrease in the amount of not declared information. Studies conducted in the Northeast region 19, 24 , Southeast region 7, 18, 22 and South region 5, 25 , as well nation-wide studies 10, 17 , showed that there is a significant improvement in the SINASC, especially with regard to the incompleteness of the data. However, this is not what we have observed for the Alto do Juruá region in the State of Acre, when comparing the years of 2005 and 2010. Out of the 15 variables studied, 11 showed increased incompleteness, especially the variables regarding the newborn, namely race/colour, Apgar score at 1 minute, Apgar score at 5 minutes and weight. The variable occupation of the mother also showed a significant increase of underreporting, which is in agreement with the published data.
Mello Jorge et al. 11 stated that when considering only the live births registered in one year, the SINASC data is always higher. They say that because from 1998 to 2004 the coverage of the SINASC was at least 90% of that registered in the notaries 11 . This was not observed in our study, in which there was a significant decrease in coverage from 2005 to 2010, mainly in the Jurua region and in the State of Acre as a whole. Many issues Collaborations JG Dombrowski, R Ataíde and RM Souza participated in the planning of the study, data collection, statistical analysis, interpretation of results, drafting of the article and design and final text. JG Dombrowski coordinated the analyses and prepared all drafts of the paper, incorporating comments by coauthors. P Marchesini and CRF Marinho participated in the planning of the study, interpretation of results, and design and final text.
Acknowledgments
This work was supported by Fundação de Amparo à Pesquisa do Estado de São Paulo (Fapesp), Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (Capes) and Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq). are raised to justify or explain this fact, like the discontinuity of awareness raising and training of professionals, both for those responsible for fill the DNV and those that feed the system; the high turnover and/or hiring of new personnel, as well as the diversity of professionals that fill the DNV; devaluation of the document as important for the formulation of health statistics; lack of incentives; and public policies and supervision by managers, among many others. Despite the many justifications, solutions and interventions to reverse this situation are needed.
Final considerations
The decrease in quality concerning the two parameters used in this study, incompleteness and coverage, shows that the SINASC needs much more investment and incentives. This is the first study that evaluated municipalities in the northern region of Brazil. It is believed that this work provides information to improve the quality of the SINASC data and also serves to stimulate research in the region.
There is no doubt that the SINASC is one of the most important health databases in Brazil, but it is not without flaws. Quality assessment is needed to identify both its strengths and weaknesses, so that its information can be more reliable, complete and with good coverage. This will allow for the monitoring of maternal and child health as well as provide a better standpoint from where to elaborate public policies.
So, it is necessary to routinely invest on capacity building of professionals responsible for filling the DNV. Also supervision to increase interest and commitment in producing reliable information for the construction of information systems able to that support intervention policies is crucial.
